Rapid identification of mycobacteria and rapid detection of drug resistance in Mycobacterium tuberculosis in cultured isolates and in respiratory specimens.
Recent advances in molecular biology and better understanding of the genetic basis of drug resistance have allowed rapid identification of mycobacteria and rapid detection of drug resistance of Mycobacterium tuberculosis present in cultured isolates or in respiratory specimens. In this chapter, several simple nucleic acid amplification-based techniques are introduced as molecular approach for clinical diagnosis of tuberculosis. A one-tube nested IS6110-based polymerase chain reaction (PCR) is used for M. tuberculosis complex identification; the use of a multiplex allele-specific PCR is demonstrated to detect the isoniazid resistance; PCR-sequencing assays are applied for rifampicin and ofloxacin resistance detection and 16S rDNA sequencing is utilized for identification of mycobacterial species from cultures of acid fast bacilli (AFB). Despite the high specificity and sensitivity of the molecular techniques, mycobacterial culture remains the "Gold Standard" for tuberculosis diagnosis. Negative results of molecular tests never preclude the infection or the presence of drug resistance. These technological advancements are, therefore, not intended to replace the conventional tests, but rather have major complementary roles in tuberculosis diagnosis.